INTRODUCTION
Neonatal herpes simplex virus (HSV) infection can be acquired in utero, during vaginal delivery or after birth. Intrauterine infection is defined as the onset of disease at the time of delivery or within the first 48 hours following rupture of fetal membranes, as that is the shortest known incubation time for the virus. 1 Intrauterine infection is a rare event. The most common neonatal HSV infection is caused by transmission during the peripartum period.
Many human HSV strains affect the general population. Two serologic subtypes, HSV-1 and HSV-2, are known. HSV-2 infection is most commonly manifested as genital herpes infection. The majority of intrauterine HSV infections are caused by HSV-2.
2 Gingivostomatitis and pharyngitis are the most common clinical manifestations of primary HSV-1 infections.
This report describes and illustrates a case of intrauterine HSV infection in an adolescent and discusses the epidemiology and pathogenesis of intrauterine disease due to HSV.
CASE REPORT
H. H., a married 15-year-old, white, primigravid adolescent, presented at 31 2/7 weeks' gestation to a community hospital with spotting and preterm labor. Prenatal care was sporadic. At presentation, prior or recent history of herpes was absent. The patient was afebrile. Fetal ascites and possible microencephaly were noted on ultrasound. After transfer to Dartmouth-Hitchcock Medical Center, bedside fetal heart rate monitor revealed episodes of fetal bradycardia to the 60s during some contractions, with a baseline heart rate in the 150s. The fetal membranes were intact. An emergency Caesarian section was performed.
A female infant was delivered. The amniotic fluid was foulsmelling and discolored. The APGAR scores were 0 at 1 and 5 minutes. Resuscitation by an Intensive Care Nursery team was unsuccessful.
At autopsy the 1200-g female infant showed no malformations, specifically no microopthalmia, short digits, or limb abnormalities. The skin was extensively ulcerated and encrusted over the right face ( Figure 2 ) and over scattered areas of the trunk and
We report and illustrate a case of fetal demise at 31 weeks caused by fulminant herpes simplex virus ( HSV ) infection. The 15 -year -old mother reported no past history or symptoms of an HSV infection during pregnancy. Autopsy revealed extensively ulcerated skin and necrosis of the liver, adrenal glands, brain, and placental membranes. Flourescent in situ hybridization studies of the lungs, liver, adrenal glands and placenta were positive for HSV, but did not distinguish between HSV -1 and HSV -2. A maternal postpartum blood sample was positive for HSV -2 by immunoblot assay. 
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extremities. The lungs were congested and granular. The liver surface and section displayed multiple irregularly outlined, soft, yellow lesions, averaging 0.5 cm in diameter ( Figure 1 ). The adrenal glands were focally hemorrhagic. The brain was asymmetric, with the right cerebral hemisphere appearing smaller than the left. A right frontoparietal lobe cyst, measuring 0.5 cm, was noted. The placental membranes were cloudy. Microscopically, the lungs showed amniotic fluid aspiration, as evidenced by a greater number of squamous cells in the alveoli than expected in normal fetal lungs. In the liver, areas of coagulative necrosis and dystrophic mineralization were evident. Adjacent to the necroses, plasma cells and lymphocytes were abundant. The adrenal glands were also focally necrotic, with dystrophic mineralization. In the brain, focal cystic necrosis containing debris and macrophages with adjacent perivascular inflammation and gliosis were noted, as well as scattered cortical calcifications. The placenta showed inflammation and necrosis of the membranes and chronic funisitis. The remaining organs showed no inflammatory, necrotic or calcified foci. Immunohistochemically, the necroses in the liver, adrenals and chorion stained positively with HSV antibody. In the lungs, the squamous cells and debris from amniotic fluid aspiration reacted positively with the same antibody. Liver, adrenal and placental tissue were examined by flourescent in situ hybridization (FISH) for HSV and for varicella zoster (Mayo Laboratories). The examined tissues were negative for varicella zoster, and positive for HSV. Immunohistochemical studies and FISH studies are unable to distinguish HSV-1 from HSV-2. Viral cultures of the skin, liver, adrenal glands, lungs, and placenta showed no growth.
Because the immunohistochemical and FISH studies are not type-specific studies, a postpartum blood sample was obtained from the mother. Herpes simplex virus 1/2 IgG antibody differentiation by immunoblot assay was positive for the presence of HSV-2 IgG antibody. HSV-1 IgG antibody was negative. Prenatal serologies were not available for comparison.
DISCUSSION
This case of intrauterine HSV infection is an illustrative teaching case. HSV infections occur in one to six newborns per 10,000 deliveries per year. 3 Most neonatal HSV infections occur as the infant passes through the birth canal. Only 5% are acquired in utero. 4 The infection in this case was clearly intrauterine, with histologic evidence of longstanding and devastating effect. The negative skin and organ cultures support the likelihood of early infection long before birth, with the virus no longer replicating at the time of delivery. The FISH studies were positive because genetic material from the virus was still present in the cells.
Viral transmission to the fetus is likely to occur during a primary infection in the mother. The risk of vertical transmission is about 40% to 50% for primary infections and about 5% for recurrent infections. 5 The prevalence of HSV-2 antibodies increases with age. In one study, 17% of 20-to 24-year-old women and 34% of women 35 years old or older had HSV-2 antibodies. 6 Approximately 60% to 80% of infants with HSV infections are born to women who are asymptomatic at the time of delivery and who have no history of genital herpes. 7 Genital HSV infection is commonly caused by HSV-2.
During primary infection, patients have higher titers of virus and the virus is excreted for longer periods of time than in patients with recurrent infections. Hence, transplacental infection occurs most often during maternal primary infection. It is probable that in our case the mother suffered a primary asymptomatic infection, with the funisitis pointing toward probable transplacental transmission.
This dramatic case illustrates the damage that intrauterine HSV infection can do to the fetus. We recognize that this case also raises the social issue of sexually transmitted diseases in adolescents. Although no studies have been done at this time, we surmise that when adolescents become pregnant during their initial experiences with sexual intercourse, their immune systems may not yet have had the opportunity to create antibodies against common sexually transmitted diseases such as HSV. As in the case presented, this lack of immunity ultimately may lead to fetal demise. 
